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Abstract 

Objectives: Psychosocial variables have received increased attention in periodon- 
tology. Attachment theory adds to known risk factors by linking early interac- 
tional experiences with adult tendencies of stress-regulation, health behaviour, 
symptom reporting, and healthcare utilization. The study investigates associations 
between attachment patterns and periodontal parameters. 

Methods: Within the context of a longitudinal study on periodontal diseases, 310 
patients with aggressive (AgP) and chronic periodontitis (CP) filled out question- 
naires on psychological attachment patterns. The influence of attachment style on 
health behaviour, treatment attendance and utilization, and periodontal variables 
was tested. 

Results: We found associations between psychological attachment anxiety on 
smoking and higher number of session use, independent of disease severity, which 
was more pronounced for women. Patients with higher attachment avoidance 
attended periodontal treatment later when diagnosed with CP and earlier with 
AgP. For men, we found differential associations for attachment avoidance and 
anxiety and number of teeth at beginning of treatment. 

Conclusion: Psychological attachment patterns are a promising target for under- 
standing periodontal disease in addition to known psychosocial risk factors. 
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Attachment theory provides a bio- situations of subjective threat, relat- 
psycho-social model for predicting ing to stress management skills, 
how individuals use interpersonal health behaviour, adherence and 
relationships to regulate distress in  patient-physician interaction (Maun- 
der & Hunter 2001). The attachment 
system is a regulatory psychological 
structure, which develops in the con- 
text of early repeated interactions 
with the primary caregivers. The 
need to attach is an inborn tendency 
of the human being to increase 
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chances of survival in childhood, to 
facilitate mating and reproduction, 
and to provide mutual support in 
long-term relationships in adoles- 
cence and adulthood (Simpson & 
Belsky 2008). In population-based 
studies, three prototypic attachment 
styles are reliably observed: secure, 
anxious and avoidant. Secure indi- 
viduals have a deeply rooted trust 
that others will be available in times 
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of distress. They are flexible and at 
ease with seeking proximity to 
significant others when needed. Pro- 
totypically avoidant persons are 
uncomfortable relying on and getting 
close to others in times of need. 
They deny interpersonal needs for 
the price of staying lonely. Anxious 
individuals view themselves as insuf- 
ficient with respect to self-regulatory 
competence. They desperately try to 
obtain the attention and proximity 
of others, accompanied by emotional 
hyperarousal, clinging or controlling 
behaviours, overdependence and sep- 
aration anxiety (Mikulincer etal. 
2003). Attachment patterns stay rela- 
tively stable across the life span, 
although some variability is expected 
due to new relational experiences or 
severe adverse life events (Fraley & 
Brumbaugh 2004, Grossmann et al. 
2005, Simpson et al. 2007). While 
attachment insecurity is a normal 
facet of development (Bakermans- 
Kranenburg & van Ijzendoorn 
2009), insecure attachment may nar- 
row regulatory strategies and serve 
as a risk factor concerning stress reg- 
ulation. It is associated with the use 
of inadequate coping mechanisms 
and health behaviour (Maunder & 
Hunter 2001), and has also been 
directly linked to somatic health con- 
ditions (McWilliams & Bailey 2010). 

Periodontitis is one of the most 
common oral diseases, characterized 
by gingival inflammation and bone 
loss (Savage et al. 2009). Successful 
treatment of periodontitis is consid- 
erably influenced by risk factors at 
the tooth as well as at the patient 
level, such as smoking (McGuire & 
Nunn 19964, König etal. 2002, 
Chambrone & Chambrone 2006, 
Matuliene et al. 2008, Pretzl et al. 
2008), diabetes mellitus (Faggion 
et al. 2007) and genetics (Greenwell 
2001, Loos et al. 2005, Richter et al. 
2012, Schaefer etal. 2013). On a 
psychosocial level, interactions 
between periodontitis and stress 
(Breivik et al. 1996, Linden etal. 
1996, Rosania et al. 2009) or depres- 
sion (Pihlstrom 2001, Rosania et al. 
2009, Okoro etal. 2012) are 
reported. However, as good compli- 
ance and an individualized support- 
ive periodontal therapy (SPT) 
(Knowles etal. 1979, Axelsson & 
Lindhe 1981a,b, Pihlstrom etal. 
1983, Kaldahl et al. 1996, Rosling 
et al. 2001) are essential for the 


long-term retention of teeth, it 
remains unclear which psychosocial 
patient variables influence adherence 
and adequate patient-physician rela- 
tionship. This is of special clinical 
relevance, as with adherent patients 
and a resulting regular SPT, tooth 
loss becomes rather rare (Hirschfeld 
& Wasserman 1978, McFall 1982, 
McGuire & Nunn 1996b, König 
etal. 2002, Fardal etal. 2004, 
Chambrone & Chambrone 2006, 
Faggion et al. 2007, Matuliene et al. 
2008, Pretzl et al. 2008). 

For other chronic diseases such as 
diabetes mellitus, the association 
between attachment patterns, health 
behaviour, and the course of disease 
is already established (Ciechanowski 
et al. 2004). Attachment theory may 
therefore be a promising framework 
for understanding patient interper- 
sonal needs, behaviour and tendency 
to respond to the periodontal disease 
either overly needful with elevated 
healthcare utilization, as would be 
expected in patients with higher 
attachment anxiety (Ciechanowski 
et al. 2002), or too distant and self- 
reliant, as one may see in patients 
with higher attachment avoidance 
(Maunder & Hunter 2001, Ciecha- 
nowski et al. 2004). Attachment inse- 
curity has been linked to factors 
influencing treatment utilization or 
adherence such as missed appoint- 
ments in diabetes (Ciechanowski 
et al. 2006), overall adherence in sys- 
temic lupus erythematosus (Bennett 
et al. 2011), co-occurrence of disease 
activity and mental health problems 
in ulcerative colitis (Maunder et al. 
2005), delayed help-seeking in acute 
coronary states (Sullivan et al. 2009), 
but also general hypochondriac ten- 
dencies and reassurance seeking 
(Wearden et al. 2006, Birnie etal. 
2013). However, there are no pub- 
lished studies on influences of adult 
attachment styles on periodontitis. 
Therefore, the purpose of this study 
was to investigate associations between 
adult attachment styles and periodon- 
tal parameters during APT and SPT. 


Material and Methods 


Study population 


Patients with a history of periodontitis 
from the Department of Conservative 
Dentistry and Periodontology at the 
University of Kiel were consecutively 


recruited. Inclusion criteria were an age 
between 18 and 80 years when the 
study was performed, treated periodon- 
titis with an at least 2-year follow-up of 
supportive therapy, and sufficient 
knowledge of German language to 
cope with the questionnaire. Patients 
who did not fulfil these criteria or suf- 
fered from severe acute pain syndrome 
were not included. Overall, 812 patients 
met the inclusion criteria. For 75 
patients, the correct mailing address 
could not be detected, and therefore a 
total sample of 737 patients was con- 
tacted. For all of these patients, data 
on annual pocket probing depth (PPD) 
documentation as well as a complete 
X-ray documentation at baseline (TO), 
at the end of the active periodontal 
treatment (APT, TI) and at the last 
documented visit of SPT (T2) were 
available. At T2 potential subjects were 
asked to answer questionnaires about 
psychological parameters and general 
questions on health and oral hygiene. 
Periodontitis was identified according 
to the 1999 classification (Armitage 
1999). 


Active and supportive periodontal therapy 


All included patients were treated 
for periodontal disease in the peri- 
odontal unit with the same treatment 
protocol (König et al. 2002, Graetz 
et al. 2011). Since 1999 an individu- 
alized SPT interval of 3-12 months 
was defined upon a periodontal risk 
assessment (PRA) of the respective 
dentist for all patients, after 2003 
using a modified PRA (Lang & 
Tonetti 2003). Once a year, the den- 
tal status was recorded and PPD 
were measured at six sites per tooth. 


Attachment theory 


Current attachment style was 
assessed by self-report questionnaire 
following international standards 
(Ravitz etal. 2010) using the 
German version of the Experiences 
in Close Relationships-Revised 
Questionnaire (ECR-R; Fraley et al. 
2000, Ehrenthal et al. 2009). The 
ECR-R is a widely used question- 
naire with good psychometric prop- 
erties that consists of 36 items rated 
on a scale from one to seven. It mea- 
sures experiences and expectations 
concerning romantic relationships on 
two scales of attachment-related anx- 
iety (“I often worry that my partner 
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does not really love me”) and avoid- 
ance (“I feel uncomfortable opening 
up to my partner”). In line with 
current recommendations (Ravitz 
et al. 2010, Haydon et al. 2011), we 
do not categorize patients on the 
basis of their ECR-R values into 
attachment styles, but rather use 
dimensional data provided by the 
subscales. 


Health and oral hygiene survey 


The health and oral hygiene survey 


included general questions, for 
example, about age, smoking or 
drug intake. According to _self- 


reported smoking history, patients 
were categorized. “Never smokers” 
had never smoked in their lives. 
Patients who had quit smoking con- 
tinuously for at least 5 years back 
were looked upon as “former smok- 
ers”. All others were classified as 
current “smokers” (Lang & Tonetti 
2003). 


Data management and statistical analysis 


Data of all patients were sampled in 
a database (FileMaker Inc., Santa 
Clara, CA, USA) since 1982 for con- 
tinuous documentation (Kocher 
et al. 2000, König et al. 2002, Graetz 
et al. 2011). For this study, peri- 
odontal data of included patients 
were supplemented by psychological 
variables and for statistical analysis 
pseudonymized. The local Ethical 
Committee approved the protocol 
of the study (Kiel: D142/09). The 
following data were evaluated: age, 
gender, smoking status, periodontal 
diagnosis (Armitage 1999), baseline 
number of teeth, observation time, 
modified full-mouth plaque scores, 
adult attachment patterns, depres- 
sion status and the follow-up of 
PPD during APT and SPT. For the 
investigation, the PRA during SPT 
was re-evaluated at TI and at the 
current intervention at T2. 
Comparisons between diagnostic 
groups and gender with regard to age 
at treatment attendance and attach- 
ment styles were performed using 
ANOVA and y-test. Associations 
between attachment styles and age of 
treatment attendance, symptom sever- 
ity, smoking, number of treatment 
sessions during different stages of 
periodontal therapy, number of teeth, 
and general associations between 


Psychosocial variables and periodontitis 


psychosocial and periodontal vari- 
ables were tested by correlations and 
stepwise linear multiple regression 
analyses, which are depicted in more 
detail in the related paragraphs. 


Results 


Patient data 


Of 349 subjects who returned the 
questionnaires, 39 did not give per- 
mission for access to medical records 
and/or did not complete the attach- 
ment measure, leaving a sample of 
310 patients with complete periodon- 
tal and health status. Adult attach- 
ment style measurements were 
incomplete in 16 participants in the 
ECR-R, so the numbers vary 
slightly for some of the analyses. In 
this study 62.9% of all participants 
were female, 75.2% in a current rela- 
tionship. The mean age at the time 
of the study was 61.2 + 10.5 [27-86] 
years. About 36.1% finished high 
school or a German equivalent. 

Most of the patients suffered at 
least from one additional comorbid 
somatic condition, only 26.5% of all 
participants reported no other dis- 
eases (Table I). The most common 
somatic comorbidity was coronary 
heart disease (44.7%). 61.2% of all 
participants took a regular medica- 
tion. 18.1% of the patients had a 
diagnosis of aggressive (AgP), and 
81.9% of chronic periodontitis (CP) 
respectively.. In men the ratio 
between AgP (n = 13) and CP (102) 
was less than in women (43/152; 
x BP, N = 310] = 5.65, p = 0.02). For 
other variables see Table 1. 

In total, scores for psychological 
attachment anxiety were 2.36 + 0.90, 
and for attachment avoidance 
2.42 + 0.94 respectively. No differ- 
ences between male (attachment 
anxiety: 2.32 + 0.87 [14.94]; attach- 
ment avoidance: 2.35 + 0.98 [1-5.00]) 
and female patients (attachment 
anxiety: 2.38 £ 0.92 [1-5.72]; attach- 
ment avoidance: 2.46 + 0.95 [1-5.11]) 
were found. 


Age when seeking treatment 


As expected, patients with AgP 
attended treatment significantly at 
an earlier age (35.1 + 6.7 years) 
than those with CP (50.2 + 8.8; F 
[1,309] = 71.45, p < 0.001). Bonfer- 
roni-corrected post-hoc comparisons 
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between subgroups of male/AgP, 
male/CP, female AgP and female/CP 
revealed no differences between male 
versus female in either AgP or CP 
patients respectively. The only effects 
remaining were those with regard to 
the diagnosis irrespective of gender 
(Table SI). 

In a next step, we tested whether 
psychological attachment styles were 
associated with the year of entering 
treatment. Correlations were tested 
for AgP and CP separately. In 
patients with AgP there was a nega- 
tive correlation between age of treat- 
ment onset and attachment 
avoidance (r = —0.31, p = 0.02); that 
is, the lower the age at the onset of 
treatment, the more attachment 
avoidance was reported at the time of 
the study. In the CP group, there was 
a trend toward the opposite: the older 
the patients were at treatment onset, 
the higher the attachment avoidance 
(r = 0.13, p = 0.05; all Pearson, two- 
tailed). When conducting the analyses 
separately for gender, there were no 
significant associations with psycho- 
logical attachment. 


Attachment, health behaviour and 
utilization 


Attachment anxiety, but not attach- 
ment avoidance was positively 
related to the environmental risk- 
variable smoking (r = 0.13, p = 0.03). 
To take possible confounding vari- 
ables into account, we repeated the 
analyses in a stepwise multiple regres- 
sion controlling for overall symptom 
severity, which did not change the 
results (Table S2). 

Although neither attachment 
anxiety (r=0.01) nor avoidance 
(r = —0.03) was related to symptom 
severity, patients with higher attach- 
ment anxiety had more visits during 
APT (TO to Tl; r = 0.12, p = 0.04). 
This was also true when controlling 
for overall symptom severity in a 
stepwise multiple regression analysis. 
The results also did not change when 
incorporating age or number of teeth 
into the model. However, conducting 
the analyses separately for gender, 
the results point toward the conclu- 
sion that the overall results were 
mostly due to a special influence in 
women: Women with more attach- 
ment anxiety had more visits during 
active periodontal therapy (see 
Table 2), whereas men had not. 
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Table 1. Demographic data, plaque score, observation period, pocket probing depth (PPD), 


antibiotic therapy 


Variable 


Scores, mean values + SD, percentages, 
and [range] in N = 310 patients 


Gender (male/female) 
Age + SD at initial examination at TO (years) 


Age + SD at re-examination/questionnaire 
(years) 

Age + SD at last visit of SPT T2 (years) 

Mean duration of SPT (years) 

Current relationship (yes/no; %) 

Number of siblings 

Number of children 

Smoker/former smoker/non-smoker 

BMI + SD 

Number of patients with co-morbidities: 

0/1-2/23 [0-6] 

Number of patient with AgP/CP 

Number of male patient with AgP/CP 

Number of patient with localized/generalized 

periodontitis 

Number of patient with severity code of 

periodontitis (mild/moderate/severe) 

Number of teeth baseline (before APT) 

Tooth loss per patient during APT/SPT 

Number of teeth last visit 

Tooth loss patient/year during APT/SPT 


No of PPD >5 mm per patient at T2 

Number of patients with low periodontal risk 
(Lang & Tonetti 2003) at T1/T2 (%) 
Number of patients with medium 

periodontal risk (Lang & Tonetti 2003) 

at TI1/T2 (%) 

Number of patients with high periodontal risk 
(Lang & Tonetti 2003) at T1/T2 (%) 


Mean + SD of bone loss (%) per patient at TO 
Mean + SD of bone loss (%) per patient at T2 


Mean + SD of sites with plaque at T1/T2 in % 


115/195 

47.5 + 10.3 [14-71] 
Male Female 
49.6 + 9.9 46.2 + 10.3 
61.2 + 10.5 [27-86] 
61.5 + 11.3 [28-88] 
13.7 + 7.7 [2-30] 
75.2/24.8 

1.9 + 1.4 [0-10] 

1.6 + 1.1 [0-4] 
32/157/121 

25.0 + 3.7 [17.7-38.6] 
82/195/33 

56/254 

13/102 

18/292 

29/167/114 

25.6 + 3.9 [6-32] 

3.0 + 3.5 [0-24] 

22.4 + 5.8 [0-32] 
0.015 

55.1 + 19.7 [10-95] 
54.5 + 16.7 [15-90] 
5.0 + 7.6 [0-70] 


50 (16.1%) 150 (48.4%) 


153 (49.4%) 107 (34.5%) 


107 (34.5%) 53 (17.1%) 


28.0 + 19.1 [0-100] 30.1 + 18.7 [0-100] 


APT, active periodontal therapy; SPT, supportive periodontal therapy; AgP, aggressive peri- 
odontitis; CP, chronic periodontitis. Tl is the beginning of SPT. T2 is the provisional end of 


SPT. 


A similar effect was found for 
the number of sessions during SPT 
and attachment anxiety (P = 0.12). 
Although the overall model was sta- 
tistically significant, the change in 
explained variance caused by adding 
the ECR-R to symptom severity did 
not reach statistical significance (Step 
l: R?= 0.06; Step 2: AR? = 0.01, 
p = 0.14). For the overall sample, no 
relationship with attachment avoid- 
ance was evident. However, when 
conducting the analyses separately 
for gender, there was no effect for 
attachment in men, but women: with 
higher attachment anxiety had signif- 
icantliy more visits during SPT 
(ß = 0.17, p= 0.03), and - on a 
trend level — women with higher 
attachment avoidance had less visits 
during SPT (ß = —0.15, p = 0.07). 


Attachment, periodontal disease and teeth 
variables 


There were no significant differences 
in attachment patterns between AgP 
(attachment anxiety: 2.30 + 0.99 [1- 
5.33]; attachment avoidance: 2.23 + 
0.87 [1-5.11]) and CP (attachment 
anxiety: 2.37 + 0.89 [1-5.72]; attach- 
ment avoidance: 2.46 + 0.95 [1- 
5.00). 

Neither attachment style nor any 
other psychosocial variable (age at 
beginning of treatment, gender, rela- 
tionship status, number of children, 
sports behaviour, BMI) was related 
to the severity of periodontal dis- 
ease. In a linear multiple regression 
analysis, only periodontal-related 
risk factors emerged as significant 
predictors (bone loss at beginning of 
treatment: ß = 0.56, p < 0.001; BOP 


at beginning of treatment: ß = 0.13, 


p<0.o0l; smoking: p=0.1l, 
p < 0.05). 
Relating attachment to other 


periodontal-related variables in a 
stepwise linear multiple regression, 
the number of teeth at baseline was 
not associated with psychological 
attachment. Conducting the analyses 
separate by gender resulted in a 
more complex pattern: there were 
still no associations between psycho- 
logical attachment and number of 
teeth for women; however, men with 
relatively higher attachment anxiety 
had a lower number of teeth at base- 
line, and men with higher attach- 
ment avoidance had a tendency for 
more teeth at baseline. This was true 
even when controlling for periodon- 
tal symptom severity and age (see 
Table 3). However, the overall vari- 
ance explained was small to medium. 
We found no other associations 
between periodontal-related variables 
and psychological attachment. 


Discussion 


To our knowledge, this is the first 
published study that investigates pos- 
sible influences of psychological 
attachment on periodontal disease. In 
this sample of 310 patients in a highly 
specialized treatment setting, we 
found that attachment seemed to be 
related to parameters of health behav- 
iour, to the point of time when ther- 
apy was started, and to treatment 
utilization. More specifically, attach- 
ment anxiety was significantly related 
to smoking. AgP patients with higher 
attachment avoidance started the 
treatment earlier, while CP patients 
with higher attachment avoidance 
started the treatment later. Also, men 
with higher attachment anxiety had 
fewer teeth at baseline, while men 
with higher attachment avoidance 
tended to have more teeth, even after 
controlling for overall disease severity 
and age at baseline. Concerning utili- 
zation, especially women with higher 
attachment anxiety had more visits 
during APT as well as SPT, again 
even after controlling for overall dis- 
ease severity and age. 


Psychological attachment and health 
behaviour 


Overall scores of attachment on the 
ECR-R were in the range of what 
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Psychosocial variables and periodontitis 


Table 2. Predicting the number of sessions during APT by psychological attachment 


Overall Men Women 

Step I 

ß Severity 0.28*** 0.35*** 0.24** 

ß Age APT —0.16** 0.187 0.10 

ß Teeth baseline 0.14* 0.177 0.10 
R 0.11*** 0.16** 0.08** 
Step 2 

ß Severity 0.28*** 0.35*** 0.24** 

ß Age APT —0.18** 0.177 0.12 

ß Teeth baseline 0.14* 0.167 0.06 

ß ECR-R anxiety 0.18* —0.07 0.28*** 

ß ECR-R avoidance —0.10 —0.06 —0.09 
Final R? 0.14*** 0.17** 0.15*** 


Severity, severity of periodontal disease; Age APT, age at beginning of active periodontal 
treatment; ECR-R, Experiences in Close Relationships-Revised Questionnaire. 


ip < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001. 


Table 3. Association between number of 
teeth at baseline with psychological attach- 
ment 


Men Women 

Step I 

BSeverity 0.15 —0.19** 

BAge —0.22* 0.39% ** 

R 0.08*  0.17*** 
Step 2 

PSeverity —0.12 -0.19** 

BAge —0.22*  —0.39*** 

BECR-R anxiety -0.22* 0.11 

ßBECR-R avoidance 0.197  -0.01 

Final R? 0.12% 0.19*** 


Severity, severity of periodontal disease; 
age, age at baseline; ECR-R, Experiences 
in Close Relationships-Revised Question- 
naire. 

ip < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001. 


has been reported before (Ehrenthal 
et al. 2009). Although attachment 
avoidance was descriptively higher in 
the group of men, the difference was 
not statistically significant. This is 
similar to other findings of small 
effects of gender in self-reported 
attachment (Del Giudice 2011, Cho- 
pik et al. 2013). In contrast, overall 
scores were higher for attachment 
avoidance than for anxiety. We do 
not know whether this is specific for 
patients with periodontal disease, 
potentially due to relationship expe- 
riences of stigmatization, rejection 
and loneliness (O’Dowd et al. 2010, 
Tsakos et al. 2013), or even impaired 
use of positive interactional cues, 
such as smiling (Patel et al. 2008). 
Self-selection bias is another poten- 
tial explanation, but would rather 
lead to an under-representation of 
avoidant individuals due to their 


tendency of autonomy and non-dis- 
closure. An alternative explanation 
would be that avoidance becomes 
more prominent in older age (Van 
Assche et al. 2013). However, larger 
longitudinal as well as carefully 
designed cross-sectional studies in a 
less guided environment such as pri- 
vate practice are needed to answer 
this question. 

Our results on adult attachment 
and smoking are comparable to those 
of earlier studies. For example, 
attachment anxiety was directly 
related to smoking in a sample of 
college students, and to regulatory 
substance abuse in general in times of 
distress (Kassel et al. 2007). Also, 
healthcare workers with higher 
attachment insecurity reported ele- 
vated levels of dysfunctional coping 
through use of cigarettes, alcohol, 
medication, drugs or eating behav- 
iour during the SARS-outbreak in 
2003 (Maunder et al. 2006). How- 
ever, in a sample with diabetes, 
attachment avoidance was related to 
smoking (Ciechanowski et al. 2004). 
According to the model of Maunder 
& Hunter (2001), patients with higher 
attachment insecurity may use smok- 
ing as an external regulator of nega- 
tive effect (Maunder & Hunter 2001). 
Thus, psychological attachment can 
help to explain why some patients 
still continue to smoke, although they 
are already informed about its risk 
for oral diseases. In dentistry, smok- 
ing is a major risk factor for the 
development of periodontal disease 
(Haber et al. 1993, Tomar & Asma 
2000), but also a predictor of nega- 
tive treatment outcome (Bergstrom 
2006, Heasman et al. 2006). 
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Psychological attachment, time of 
treatment-start and teeth at baseline 


In our sample, patients with AgP 
and higher attachment avoidance 
started specialized treatment earlier, 
and patients with CP and higher 
avoidance started specialized treat- 
ment later. Especially the latter is in 
accordance with findings from other 
medical fields: While insecurely 
attached patients with a diagnosis 
of cancer were more distressed 3 
and 9 months later, they did not 
trust their physicians, and therefore 
were less satisfied (Holwerda et al. 
2013). More avoidant individuals at 
risk may have a tendency to not 
adhere to necessary medical screen- 
ing procedures (Consedine etal. 
2013). From an attachment perspec- 
tive, in the face of a chronic, but 
usually not rapidly progressing dis- 
ease such as CP, they avoid seeking 
help. They may report fewer symp- 
toms (Ciechanowski et al. 2002) or 
be less compliant (Ciechanowski 
et al. 2001). Also, attachment avoid- 
ance seems to become more relevant 
in older individuals (Van Assche 
etal. 2013), such as the patients 
from the CP compared to the AgP 
group. 

Possible explanations for the 
effect of patients with AgP and 
higher avoidance coming earlier into 
specialized treatment are more diffi- 
cult. Younger individuals with 
higher avoidance may exhibit less 
attachment anxiety, are therefore less 
clinging, and are more instrumental 
concerning treatment decisions 
(Maunder & Hunter 2001). On the 
other hand, results from social psy- 
chology suggest that under the influ- 
ence of a stressor, which AgP may 
count for, avoidant interpersonal 
regulatory strategies can break down 
(Dykas & Cassidy 2011). In addi- 
tion, we cannot generalize our find- 
ings due to the selective nature of 
our sample characterized by a highly 
specialized, university-clinic based 
outpatient treatment, and having no 
information about the time patients 
had been treated by their general 
dentist in private practice before- 
hand. 

In a similar way, our findings 
that men with higher avoidance had 
more, while men with higher attach- 
ment anxiety had fewer teeth at 
baseline, can be interpreted in two 
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ways. On one hand, men with higher 
avoidance could have been more 
compliant, resulting in a better oral 
health status. On the other hand, 
they may have been less compliant 
and did not consent in having teeth 
removed, even when recommended 
by their ambulatory dentist. Though 
the latter explanation would be more 
consistent with data from other 
areas of medicine (Ciechanowski 
et al. 2001), for testing this hypothe- 
sis our data are not sufficient. 


Psychological attachment and healthcare 
utilization 


The results that women with more 
attachment anxiety had more visits 
during APT as well as SPT is attrib- 
utable to higher vigilance, catastro- 
phizing and proximity-seeking 
(Maunder & Hunter 2009, Kratz 
etal. 2012), resulting in higher 
healthcare utilization and costs, and 
being perceived as “more difficult” 
patients (Ciechanowski et al. 2003, 
Maunder et al. 2006b). This relates 
to recent concepts of attachment, 
health and relationship processes 
(Pietromonaco et al. 2013). Again, 
we cannot determine whether the 
specific effect for women is related 
to general gender-effects in health- 
care use (Keene & Li 2005) or to 
interactions of psychological attach- 
ment with gender-related attitudes 
(Green & Pope 1999). 


Limitations 


Although our pilot study is based on 
a well-characterized and well-diag- 
nosed sample of individuals suffering 
from a relevant disease, there are 
some limitations with regard to 
sample selection, generalizability, 
and assessment of attachment. While 
a response-rate of 42% for all eligi- 
ble patients is adequate and similar 
to other studies (Brennan 2013), we 
cannot rule out a self-selection bias. 
Even though a sample size of 310 
patients with longitudinal data seems 
tolerable for a pilot study, especially 
the subgroup-analyses need replica- 
tion in larger studies to guarantee 
adequate statistical power. Here, our 
preliminary results provide informa- 
tion for future sample size calcula- 
tions. Also, our sample consisted 
of patients treated in a specialized 
university outpatient setting, with 


the patients often sent by their gen- 
eral dentist, who found the disease 
severity to be too difficult to treat 
in private practice. Usually, these 
patients develop close relations to 
the treatment institution, which may 
limit the variability in interpersonal 
behaviour, treatment utilization and 
compliance, leading to a reduction in 
variance, and possibly an underesti- 
mation of effects in an ambulatory 
sample. We also cannot rule out that 
only certain kinds of patients actu- 
ally stay in the treatment. For exam- 
ple, it is possible that especially 
avoidant patients may systematically 
discontinue treatment during SPT. 
However, other designs are needed 
to test this question. And last, but 
not least, we combined cross- 
sectional assessment of psychological 
attachment with longitudinal peri- 
odontal data. Although attachment 
styles are relatively stable (Fraley 
2002), and new relational experiences 
are integrated into IWM of preced- 
ing attachment experiences (Fraley 
et al. 2011) we cannot rule out that 
the experience of periodontal disease 
may have altered attachment-related 
cognitions. Prospective studies are 
needed to evaluate the influence of 
psychological factors in the develop- 
ment and the treatment outcomes of 
periodontal disease. 


Conclusions 


We were able to provide first evidence 
that psychological attachment may be 
related to health behaviour, health- 
care-utilization, and, to a lesser 
degree, even to direct measures of 
oral disease. This is of special rele- 
vance, as attachment theory provides 
explanations for how patients behave 
toward treatment, how much they are 
able to trust their dentist, or to what 
degree they will have a tendency to 
comply to treatment suggestions. Psy- 
chological attachment seems to com- 
plement other known disease-related 
factors such as depression, and cre- 
ates further hypotheses concerning 
the influence of interpersonal stress- 
regulation. 

Future research should incorpo- 
rate prospective studies in a more 
diverse population with periodontal 
disease. Key questions concern 
mechanisms of how attachment 
influences healthcare utilization and 
commencement of treatment. For 


the development of intervention 
strategies further research is needed 
to understand if effects of psycholog- 
ical attachment relate more to 
behavioural variables, such as smok- 
ing, and if interpersonal variables 
are central. Incorporation of the 
dentists’ perspective and measuring 
the  patient-dentist relationship 
seems especially promising to bridge 
the gap between research and clinical 
practice. 
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Clinical Relevance 


Scientific rationale for the study: 
Currently, there is no knowledge 
about the influences of adult attach- 
ment styles on periodontitis. The 
aim of the study was to investigate 
associations between psychological 
attachment patterns, health behav- 
iour, treatment utilization and peri- 


odontal parameters in patients 
treated for periodontal disease. 

Principal findings: The present data 
indicate that psychological attach- 
ment patterns are related to health 
behaviour, treatment utilization, and 
— in part - to the number of teeth in a 
sample of patients with periodontal 
disease, possibly influencing long- 


term effectiveness of treatment. Fur- 
thermore, effects of differential 
diagnosis and gender had been seen. 
Practical implications: Patient psy- 
chological attachment patterns may 
influence when and how often 
patients attend periodontal treat- 
ment, and how well they adhere to 
health-related behaviours. 
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